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LOCKED/CROSSED QUOTE HANDLING 

5 

BACKGROUND 

This invention relates to trading systems 
particularly financial trading systems. 

Electronic equity markets, such as The Nasdaq 
Stock Market, collect, aggregate and display pre-trade 
^formation to market participants. In The Nasdaq stock 
Market, for example, this pre-trade information takes the 
form of a quo te that represents a single (or an aggregate 
of same-priced) principal or agency orders. .A market 
such as Nasdaq also provides trading platforms through 
which market participants may access liquidity indicated 
xn the marketplace. On occasion a market participant 
wUl enter a quote which locks or crosses another quote 
in the market. Locked/crossed markets are not desirable 
for maintaining orderly markets. 

>0 

SUMMARY 

According to an aspect of the present 
invention, a method of handling quotes in an electronic 
market that, if entered , WQUld lock or ^ ^ 

in the market includes formatting the quote as a 
marketable liability order and routing the order to a 
market participant whose quote was locked or crossed 
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invent • additi °" al aSPeCt ° f the P*—-t 

xnv „ tlon , . system for handUng ^ ^ ^ 

market incXudes a lock/cross quote detector which 
determines „ hether a quote uhich ^ entered 

system and a q uote formatter that receives quotes that if 
entered, would lock or cross the market and reformats the 
quote, as marketable liability orders. The system also 
-eludes a routing process that routes reformatted quotes 
as marketable liability orders to a market participant 
"hose quote was locked or crossed. 

One or more of the following advantages may be 
Proved by one or more aspects of the present invention. 

The lock/cross manager will not cause the 
"hrch would lock/cross the market to be displayed 
Rather, lock/cross manages the quote as a marketable limit 
order and enters the reformatted order as a non-directed 
Lrabrlrty order for execution in time priority. In a 
locked market situation the order is routed to the Quoting 
market Participant ,s, next in queue whom would be locked 

and the order is executed i-k~ • ' 

executed at the price of the locking 

quotes/orders. For crossed market, the crossing ord er is 

entered and routed to the next Quoting Market Participants 

« queue, and the order will be executed at the price of 

the displayed quote that would have been crossed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a block diagram of a market system. 
Fig. 1A is a diagram showing a format for quotes. 
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an , , FIG ' 2A 15 9 bl ° Ck dia ^am showing arrangement of 
an quote/order collector facility. 

FIG. 2B is a logic view of functions in the 
quote/order collector facility. 

FIG. 3A is a flow chart sh a 

manager. 

FIG. 3B is a flow chart showing a montage 

manager. 

FIG. 4 is a flow chart showing an internal 
iu execution manager. 

FIGS. 5A-5B are flow charts of an 
execution/routing manager. 

FIG - 6 15 3 fl ° W Chart sh ^ing a quote montage 
update manager. 

FIG - 7 iS 3 fl ° W Chart lowing a lock/cross 

manager. 

FIG. 8 is a flow chart showing an odd lot 
execution manager. 

20 . 9 iS 3 dia 9 ram tha t depicts aspects of a 

^0 composite montage. 
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DESCRIPTION 



. Referrln9 t0 ™- 2 ' " ele «--= «rl»t 10 is 
shown. The electronic mark 

that- = ~ aes client systems 12 

that -cess a centra! qu ote/order collector f ^ 

The cUent systems 12 can be broker/dealer system 12a, 

r ; (KWS , 12b , market . marker 

systems 12c, and other exchanges 12d. The connections can 
- ex.stin, „asda q protoccis such as Selects, SmaH 
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order Execution System (S0ES ., , and SQ 

yste ras 12 include a prooessor; Md a 

(all not sh o„n, that can inciude . ciient prooess 

int ° ironic market sm „. The Snter 
quote/order coliector facility 20 causes the order 
execution or order deUvery system SOEsm a „ d 

Selects®, to deliver executions or orders to a I 

iuers to a market rh^t 
» coupled to a clearing systen, 16 and a reporting I 
Id t j_ i d re Porting system 

^o- it also causes delivery of execution, 
orders to the ECN's 12c h h eXeCUtl ° nS 0r r ^ting of 

ECNs 12c, dependmg on the status of the ECN 
n routing of orders to other markets and exchanges 12d 
The guote/order collector facility 20 is comprised of one 
or preferably a plurality of 

, n ^ Plurality of server computers generally 

denoted as 22 including a processor ??, ■ 

and storage 22c Th. V mem ° ry 22b 

rage 22c. The storage system 22c includes 

quote/order collector process 25 f har ■ 

22h m , Process 25 that ls executed in memory 

"D. in general, server 22 k , , 

H ; ^ 15 a oo^Plex computer server 

the details of which ar^ • ' 

of the n . ■ ^Portant to an understanding 

of the present invention. 

The quote/order collector facility 25 collects 
Pre-trade information in the form of guotes or orders. The 

'actor.. Por example, each a market maker can send a 
~r ar t y qUOtS ± "' 3 qU ° te ^ ~™ its own 

n e t 1 : 6 "" ^ ^ agSnCy qUOtS ~ 
interest of a sponsored entity. If one proprietary 

» sent lt could be considered one order. If one I g l cy 

quote ls sent it also could be considered one order. If an 
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agency quote reflects an aggregation of m0 re than one 
agency order, however, the aggregate agency order could be 
considered a quo te. Entering quotes are limited to 
registered .ar.et makers !2b and ECNs 12c and possible OTP 
5 Exchanges 12d . For any give „ ^ a 

-ker or ECN .ay directly enter a non-marketable order 
i.e.. quote into the system 20 on behalf of its customer 
account, or it may sponsor the direct entry of an order by 
its customer. All sponsored, quotes are sent to the 
quote/order collector facility 20 under the name of the 
sponsoring market maker or n. Every registered market 
maker or ECN win be permitted tQ ^ ^ 

number of non-marketable quotes to the system 20. 
As shown in FIG. l A , each ^ „ 

sTJIT 7 lnClUded * dlSPlay ' "serve 

size 19b and an indication 19c (ATTR) of whether the quote 

s-e is attributable or non-attributable. Quote size !9a 
when attributable based on indicator !9c, is directly 
attributable to the market maker or EC and is displayed in 
an current quote- montage an order display window 200 to be 
discussed below in FIG. 9. Quote size 19b when non- 
attributable is size that the market maker or ECN wishes to 
display to the marketplace throimh =,„ 

. . p through an aggregate montage of 

the order display window 200 discussed below in FIG 9 

oTfcn"";.: 12 * " a 15 ^ 3ttribUtable - * h . -ket maker 
or ECN until rt is executed. Reserve size 19b is si Z e that 

» not displayed to the marketplace but that is Mediately 

accessible through the quote/order collector facility 20 

in order to use reserve size 19b, a market maker can be ' 
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required to have a minimum amount displayed in the 
aggregate quote si 2e l 9a without attributable indicator 

and negotiation quote with attributable indicator 19c 
asserted. 

5 The current quote montage 204 of the window 200 

wxthout agency quotes is similar to the long existing 
Nasdaq display montage, whereas the current quote montage 
204 wxth the agency quotes as depicted in FIG . 9 is similar 
to that shown in U.S. Patent Application Serial No 

10 09/208,942, filed on December 1? i qqp ■ , 

cemDer 12 ' 1998 entitled "DUAL QUOTE 
MARKET SYSTEM" by Richard r ^ k 

Y Kxchard G. Ketchum et al. and assigned in 

part to the assignee of the present invention. 

A broker/dealer can receive an order from a 
customer. The broker/dealer can send that order to the 
order collector facility 20 to be executed with quotes that 
are posted by electronic communication networks, market 

fakers or other markets. In this embodiment, orders of 

broker/dealers are not posted as quotes. 

20 ORDER COLLECTOR FACILITY 

Referring to FIG. 2A, the quote/order collector 
facility 20 receives quotes, liability orders, (non- 
Ixabxlity orders) and directed orders from market 
Participants. The quote/order collector facility 20 allows 
a quote/order to be displayed in the market, and also 

allows for marketable ordpr^ k~ 

uxe orders to be executed or routed to 

market participants. 

The order quote collector facility 20 also 
-eludes an interface 21 that couples the order collector 
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facrUty 2 „ to a plural±ty Qf order deiivery ^ 
example, the interface 21 can couple the order quote 
collector facility 20 to an order execution system, e.g , 
the small Order Execution System* (S0ES*») and to a 
' ne9 ° tiation astern, e.g.. Selects. The interface 21 

would provide access to information contained in order flow 
delrvered via the delivery systems to a quote/order 
collection process 25 described in conjunction with FIG 
2B. in general, the Metrical and logical functions which 
comprise the interface 2! can be similar to the ones 
currently existing in the SO E ss»/SelectNet® systems The 
interface 21 or the process 25 would extract information 
from the quotes and mate that information available to the 
quote order collector process 25. The guote/order 
collector process 25 extracts information and process 
orders in a unified manner to allow the order collector 
system 20 to be a unifying point of coUection of „ u 
orders which are sent to the market 10. 

The interface 21 can also be used to route 
executions of liability orders back to market participants 
«hose quotes/orders were executed against and can deliver 
orders for negotiation against market participants whose 
quotes are selected for further negotiation via the S0ES» 
and SelectNet® systems. 

Referring to FIG. 2B, the quote/order collector 
process rocP-, 25 is shown. The quote/order collector 
process 25 provides transmission of multiple orders or 
quotes at multiple price levels by Quoting Market 
Participants to a quotation manager 26a. The quote/order 



20 



25 



WO 01/22332 

PCT/USOO/26148 

-nager 26 a that provides a unified point of 

quot.. an, orders from disp arate delivery systems into the 

r: ; ?: coliector facmty 20 to ™ ^ s/orders 

d. pia y ed ,„ either attributable or non-attributabie, in 
5 both the aggregate montage and curr ent quo te montage, he 
quo e/order manager 26 a manages multiple quot e S/ord ers and 
quotes/orders at multiple price levels ^ ^ 
-nager 26b to displa y .either ln the Aggregate 

, 1th CU " en , t qUOtS '" 0nta9e, consistent 
wrth an order's/guote's palters. The order collector 

Process 2 5 also includes an internal execution process 

-nager 26c to match of, executions for guoting market 

Participants at the best bid/offer th^ ^ 

/orrer - The order collector 
system 2 0 also includes an order routing/execution manager 
26d provides a singie point deliver, or executions or 

r;:/^;;; " h ;: t substant iaiiy — 

Kln . lablllty - That order collector process 25 
-xll marntain the order routing and executions 
functionality available in the SOES- and SeiectNet® 
systems. The order collector process 25 also includes a 
quote update manager 26 e, a lock/cross guote manager 26f 
and an odd lot execution manager 2 6g. 

Referring to FIG. M , tne order collector 
25 receives orders/guotes and time stamps 4 2 each 
order/guote upon receipt. This time stamp determines the 
order's/quotas ranking for automated execution 
Quotes/orders are designated as either attributable or non- 
a triable, and could also have a reserve size discussed 
aoove. Th e order collector process 25 aggregates ali o a 
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Quoting Market Participant's attributable and non- 
attributable orders at a particuiar price level, and 
disseminates order/quotation information into the aggregate 
.outage and/or the current quote montage, as will be 

5 discussed below. 

The order entry process 25 determines 43 whether 
the received quote/order corresponds to a reserve quote 
If the quote does not corresponds to a reser ve quote then 
the guote is a displayable quote that is attributable or 
non-attributable. The order entry process 25 compares 44 
the received quotes/orders to existing quotes/orders to 
determine 46 whether the price of quotes/orders fall in 
existing quote/order price levels. Any number of 
quote/order price levels can be accommodated although in 
thrs example, only three price levels will be displayable 
ln —"Mutable i.e., aggregate montage. If the 
quote price is in a displayable price level it is a 
drsplayable quote eligible for automated execution. The 
order collector system 20 can be provided with more price 
eve depth than the three levels, e.g., a depth of 20-25 
leve s although only a limited number, e.g., three would be 
displayed at any one time. 

If the quote is within one of the pre-defined 
quote levels, the process 25 determines 48 new non- 
marketable quote/orders sizes by adding the quote/order 
Size corresponding to the received quote/order to quote 
Sizes at that price level already i„ the system 20. The 
Process 25 will cause the new non-marketable quote sizes to 
be displayed 50. I, the quote is not within one of the 
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pre-defined quote ievels, the process 25 stores 52 the 
quote at a new p rice level determines 54 if it is at a 
better price. If the q uote is at a better price, the 
process 25 chants 56 current levels t „ ^ ^ ^ 
level for non-marketable quote sizes to be displayed 50 

Referring to FIG. 3B, the montage manager 26b of 
the quote/order collector process 25 determines 60 which 
Prrce levels to display 6 „ and determines ^ if ^ Qrder 

a non-attributable order. If the order is non- 
10 attributable, the quote/order collector process 25 win 
store and sum 66 the quote with like quotes to produce an 
aggregated quote and display 6 8 the aggregate si ze of such 
orders rn the aggregate montage when the orders fall within 

orders, the aggregate si Z e of such orders is displayed in 
the current quote montage once the order.s, at a particular 
price level becomes the particular quoting market 
Participants best attributable bid or offer in the current 
quo e montage. This interest win also be aggregated and 
included rn the aggregate montage if it is „ ithln the 
drspiayed price levels. Market makers and ECNs can have 
one HMXO and possibly an agency MMID against which they can 
drsplay attributable quotes. If . market Mker has J 
agency quote, attributable orders win be displayed once 
the order or orders at a particuiar price level become the 
market participant's best agency quote. 

For example, MMA sends system 20 five 1,000 

shares attributable buy orders =)■ j 

y orders at $20 and two 1,000 share 

non-attributable buy orders at s?n r 

y uraers at $20, for a total interest of 
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7,000 shares to buy at S?n o 

"uy at s^o. At some point, the $20 price 

level becomes the best hiH ±u ■ 

ne oest bid. In this example, if MMA is 

alone at the inside bid, system 20 will aggregate all of 
the orders in the system and display as ^ 
shares in the Aggregate montage; 5,000 shares (the 
attributable portion) in the current quote montage next to 

Quote/order collector system 20 provides several 
advances to the market. One advantage Is that it ensures 
comp ranee with the regulatory rules ^ ^ ^ ^ 

Handling Rules, and In particular the Limit Order Display 
Rule and SEC Firm Quote Rule . ^ 2Q ^ ^ ^ 

U*ely that a Quoting Market Participant, because of system 
delays and or/fast moving markets, will miss a market 
because the Quoting Market Participant is unable to quickly 
transmit to System 20 a revised quote (which may represent 

a limit order) . 

ECNs do not currently participate in the S0ES» 
execution system because of the potential for dual 
liability and assuming proprietary positions. For 
example, if an ECN matches orders between two subscribers 
and contemporaneously receives an execution from SOES» 
against its quote, the ECN will be required to honor both 
the internal execution and the SOES- execution, thus taking 
on a proprietary position. This issue of liability does 
not arise in Selects because that system delivers orders 
which can be declined if the ECN, after scanning its book, 
determines that the quote was taken out by an internal 
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execution. A n ECN cannot decline a SOES- execution because 
the system delivers an execution, as opposed to an order 
An ECN, li te a marltet makerj can ^ ^ 

to give orders to the svst^m on 
5 u „ t ,. yStem 20 ■ If an internal subscriber 

wants to access an order in an ECN that is also being 
displayed in system 20, the ECN can request a cancel before 
effecting the internal match, as discussed below in FIG 4 
If the request to cancel is declined because the order was' 
a ready executed against in system 20, the ECN can decline 
the eternal customer and avoid the potential for dual 
liability. 

Referring now to FIG. 4, the internalize 
execution manager 26c is shown. Another benefit of the 

beTb™ IT that " hSn QUOtin9 Martet P ' rtl « is « the 
best bl d/best offer, internalize execution manager 26o 

matches-o« a participants agency or proprietary orders 
aga M st that participant's quotes/order before the order is 
sen for time/price priority execution in the quote/order 
collector facility 20. Quoting Martet Participants 
encounter difficulty in managing their boo, because 
Quoting Martet Participants may transmit only a single 
,uote .which may represent a single order or an aggregate 
of Proprietary/agency interest at a single price) . 

For example, if mma sends system 2Q an ^ 
ouotes/orders and is at the best bid of S20 showing ,,000 
shares (attributable and non-attributable,, and the *« 
sends OCP 25 a !,000 share martet sell order'from one its 
customers, OCR 25 will examine 67a the identification of 
the order and if it matches the identification of the 
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■narket participant who is at the best bid or 

part, clpant . s OTO quote , thus matching Qrder m 

behalf of the participant. The OC P 25 can call 67c a 

request a cancel' function where a Quoting Market 
Participant can request cancellation of an order from 
system 20 before the order is actually executed. The 
-quest to canoe! feature, along with the ability to leave 
orders with system 20, win benefit EC N s b y allowing the. 
to participate in automatic execution and the internalized 
execute process 67 described above while minimizing the 
potential for double liability or takino 
position. " 9 ° n 3 e r °P"«ary 

Currently, to access quotes via automatic 

~ l0n ' t 3 mark6t Pa " 1CiPMt «*« - order into its 
SOES system rf the order is for a public customer and 
meets maximum order size requirements. A market 
participant may use Selects if an order is not SOES- 
eligible, if the market participant wishes to access a 
quote of an ECN or UTP Exchange, or if the market 
Participant wishes to use the negotiation features of 
SelectNet®. However, SOES*" and SelectNet® are not 
integrated and operate in an asynchronous manner. 

in a preferred embodiment of the order collector 

ys C t m ty I"' SeleCtNSt * SySt6m U ™* - * —tic, 

system and specific changes are made to the SOES» system 

The two systems can continue to operate on separate 

Platforms. From an end-user's perspective, a market 

participant will still have to operate and manage two 
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se Par t s . eMmpiei 

have to , lrs t deternlne the type Qf Mder 

enter the order. to 

th e P o tent ::r:;ir:i:ir; are confi9ured to 

P.*-* a Ppll ca ti on ^^1^"™ " " 9 

- SYSTEM EOK OHO ER S „ AN ELECTRON ^ ^ ™ 

incorporated herein hv 

uerem 6y reference. i n thai- a ™i • 4-- 

th. potential for dual liabil t (e 
a Liability Order foil. ^ • g " r6Ceipt ° f 

y order followed immediately by the delivery of 

:£:;r:=;«r-«r, — - 

could be delivered t-« -hk er 

ivered to those market participants who 
participate and are subiert 

e ^ subject to automatic execution To 

send a Liability Order i-n a 

Y d6r t0 a market ^aker, a market 

next market maker in a queue. Market partic' 
still use SelectNet® to * Participants would 

n , . . t0 aCCSSS ^ UOtes of ECNs that do not 

participate in SOES*m and to Hi ^ 

dlrect n °n-Liability Orders to 
a particular market maker. The SOES „ - ■ 

ine S0ES system is also 
reconfigured to an automated facility for ^ k 
a n J-dcmty for the handlina of 

all market traded orders of less than a „ 
nn .u or „ t Ss than a Predetermined 

„t d f ' e ' 9 " 9 ' 9 °° • Th * «*» can be 

1 :::rr° n a9ainst an expanded — — - 
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The OCF 20 win eltainate virtually all potential 
for double liability using the disparate delivery systems 
because OCF 20 will serve as the single point of order 
entry and the single point of delivery of all Liability 
Orders (as well as Non-Liability Orders) . 

To access quotes in system 20, therefore, order 
entry firms, market makers, ECNs, or DTP Exchanges, will 
enter either a directed or non-directed order into the OCF 
25. The order may be of any size. The order indicates 
whether it is a buy, sell, seli short, or sell short 
exempt. The order is either a priced order or a martet 
order. The system 20 has a separate odd lot process 
described below. 



15 Nondirected Orders 

A market participant can immediately access the 
best prices in system 20 as displayed in the aggregate 
montage, by entering a non-directed order into the OCF 25 
A non-directed order, is an order that is not sent/routed' 
to a particular Quoting Market Participant, a non-direCed 
order is designated as a martet order or a marketable limit 
order and is considered a "Liability Order' and treated as 
such by the receiving market participant. If a n on- 
directed limit order is marketable when entered into the 
system but subsequent^ becomes non-marketable because of , 
change in the inside martet, the system will hold the order 
for e.g., 90 seconds and not immediately return the order 
to the participant. If within the 90 seconds the order 
once again becomes marketable, the system will send the 
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order to the next Quoting Market Participant in queue 
Additionally, the order entry participant can obtain the 
status of the order and request a cancel of such order 

Upon entry, the OCF 25 will ascertain what market 
participant is the next Quoting Market Participant in queue 
to receive an order, and depending on how that receiving 
Quoting Market Participant participates in system 20 (i e 
automatic execution v. order delivery), the OCF 25 will " 
either cause delivery of an execution (via SOESSM, or 
delivery of a Liability Order (via SelectNet®) . 

For example, if mma and ECN1 {non _ automatic 
exception participant) are at the inside bid each 
displaying 1,000 shares at $ 20, and OE Firm A enters a 
market order to buy 1,000 shares, assuming that MMA is 
first in time priority, the OCF 25 will route the order 
into the SOESSM and deliver an execution of 1,000 shares to 
MMA via the SOES*". If another market ^ ^ ^ ^ 

shares is entered into the system, the OCF 25 will deliver 
an Inability Order to ECN1 . if ECN 1 had opted to take 
automatic execution, the OCF would had delivered an 
execution to ECN1 via the SOESSM. 

Order Execution Manager 

Referring to FIGS. 5A-5B, the order 
execution/routing manager 26d is shown. The order 
execution/routing manager 26d will execute non-directed 
orders against Quoting Market Participant's quotes/orders 
based on price/time priority. As noted above, each 
quote/order when entered into the OCF 25 receives a time 
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stamp. The order execution/routing manager 26d will 
deliver all orders at the best bid/best offer in strict 
t,me p iorlty based on the time stamp ^ 

-xth he exception that order execution/routing manager 26d 

aT th h a QUOtln9 MMket ParUCiPant " 

at the best bid/best offer by calling the internal 

execution manager 26c (FIG. 4). Thus , the order 

execution/routing manager 26d will „n ■ 

* zoa will call the internal order 

execution manager 26c to try to match off a Ouoting Market 
the participant is at the BBO and receives a market or 

The order execution/routing manager 26d will 
attempt to execute 76 against all displayed size 
.attributable and non-attributable, at a particular price 
level for market participants such as market makers and 
HCNs There dees not need to be an interval delay between 
he delivery of executions against a market maker's guote 
(assuming the market maker has size to access, because a!l 
doting Market Participants may q uote their actual size and 
-y give multiple orders and price levels. As shown herein 
the market maker proprietary orders receive preference over 
agency orders. However, preference could be given to 
agency orders before market maker orders. 

Once displayed size in system 20 is exhausted, 
the order execution/routing manager 26d win attempt to 
access the quotes of UTP Exchanges. After accessing the 
^splayed size of Quoting Mar ke t Participants and UTP 
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^changes 78, order execution/routing manager 26d win 
atte.pt to execute against the reserve size c f Ouoting 
Market Participants in price/time priority. 

In an alternate embodiment, the order 
execution/routing manager 26d can distinguish between 
e-hanges that support auto execution and exchanges that do 
not support auto execution giving preference for the 

former. Additionally, in such an embodiment, m exchanges 
can have reserye size Md ^ 

12 7 ^ SUPP ° rt aUt ° "ose 

K*«. and then exchanges that do not support auto 

execution. 

in another embodiment the order execution/routing 

and ECNs for delivery of orders, then the reserve size of 
market makers and ECN's and UTP exchanges 

88 th ,T errin9 t0 FIG - " ° rd « is ** «"ed 

20 thl V manager 26d win move 9 0 to 

the next prrce levei, after a predefined delay, e.g 
-cond interva! delay 87 before attempti „ g ^ ^ 

7 at ,; he ^ «» P^e-level interval 

dela y W111 glve market particlpants ^ 

quotes and trading interests before the market moves 
precipitously through multiple price ievels, which may 
occur when there is news, rumors, or significant market 
-nts. Th us, the price-level interval delay is a modest 
and reasonable attempt to limit volatility. 
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Directed Orders 

The current quote montage allows Quoting Market 
Participants to advertise their buying or selling interest 
To access a specific quote in the current quote montage, a " 
market participant will enter into the OCF 25 a "directed 
order" to begin the negotiation process with a particular 
Quoting Market Participant. A directed order is one that 
" r ° Uted ^ thS m - ket Participant entering the order to a 
specific MMID. To limit the possibility for dual 
10 liability, a directed order must be designated as: 1) All- 
or-None <w> and at least 100 shares greater than the 
sxze of the displayed quote of the market participant to 
whxch the quote is directed; or 2) a Minimum Acceptable 
Quantity order (W) with an mQ ^ Qf ^ ^ ^ 

shares greater than the displayed amount of the quote of 
the participant to which the order is directed If a 
Quoting Market Participant is at the inside or displaying 
(attributable or non-attributable) interest in the montage 
and receives a directed, non-Liability Order that the 
participant wishes to fill, to avoid double llabi ^ 
Quoting Market Participant may "request a cancel" of its " 
displayed quote/order in System 20 before it fills the non- 
liability Order. System 20 will not decrement a quote upon 
the delivery of a non-Liability Order. 

Referring to FIG. 6, a quote update process in 
the quote size manager 26e is shown. If an execution is 
deUvered to a Quoting Market Participant that accepts 
automatic executions 102 (i.e., market makers or ECNs that 
choose to accept automatic executions via the SOES*") , quote 
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size manager 26e win automatically decrement 104 the 
aggregate quote in the aggregate montage by the size of the 
mcoming order, and the Quoting Market Participant's quote 
in the current quote montage if the quote/order is 
5 attributable, ror Quoting Market Participants who accept 
automatic execution, if the participant's displayed size is 
decremented to zero 106. the Quoting Market Participant's 
displayed (attributable or non-attributable) size win be 
replenished from reserve if the market participant has 
10 reserve size by calling 108 an auto quote refresh. 

If an ECU accepts automatic execution via SOES* 
and has its quote exhausted to zero 111 without update or 
without transmission of another attributable quote/order 
quote size manager 26e will zero out 114 the one side of' 
the quote that is exhausted. If both the bid and offer 
size of the ECNs market is reduced to zero without update 
or transmission of another attributable quote/order, the 
ECN will be placed into an excused „ ithdraual ^ 

restored once the ECN transmits revised quotes. 

For Quoting Market Participants that do not 
participate in automated execution, e.g., ECNs that opt out 
of automatic execution and OTP Exchanges that only 
participate in order delivery, the execution manager 26d 
"HI deliver a Liability Order of a size that is equal to 
or less than the participant's quoted size. System 20 will 
automatical^ decrement 120 the participant's 122 quote by 
the size of the order delivered, but quote size manager 26e 

thS P*"-iP*nt to the bottom of the queue and 
not deliver another order to such Quoting Market 
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Participant until the Quoting Market Participant has 
processed the order by providing a complete or partial fin 
of the order. If such Quoting Market Participant declines 
or partially fUls the or der, Syst£m ^ ^ ^ 

(or remaining portion thereof) back into the queue for 
delivery to the next available Quoting Market Participant 
m addition, if the Quoting Market Participant declines or 
partially mi . the order, or i f the participant fails to 
respond in any manner within 10 seconds of order delivery, 
10 System 20 will presume equipment failure and will take 
corrective action. 

For ECN's, quote size manager 26e will zero out 
that side of the ECN's market, and for UT P Exchanges quote 
size manager 26e will place the participant at the lowest 

o bid and highest offer price frtr a t 

price tor a trading unit e.g., 100 

shares until updated. This is necessary to ensure that 
Quoting Market Participants that do not provide timely 
executions due to equipment or other failures do not hold 
up the market and cause queuing of orders within the system 
20. As noted previously, market makers will be required to 
-intain a two sided, attributable proprietary quote (other 
than rts Agency Quote) in system 20 at all time. To assist 
with this requirement, market makers will be able to use 
the AutoQuote Refresh ("AQR") process that is available in 
25 the SOES SM . 

When a market maker's proprietary quote (both 
displayed and reserve, is exhausted to zero, the system 
"HI refresh the market maker's price on the bid or offer 
side of the market, whichever is decremented to zero, by an 
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interval designated by the market ma]cer ^ ^ 

*7 i!e t0 3 ^ the market maker . 

When the market maker's quote is «f ro , h x v, 

refreshed, however, the AOR 

— a ttrlbutable quow ; rde ; 

(not the non-attributable quote) . AQR win not be 
avaiiable for Agency Quotes. Additional, if a market 
maker does not use AQR but otherwise has another 
attributable proprietary q uote in System 20, System 20 will 
automatically display the market maker's next best 
10 attributabie proprietary qU ote when its current 
attributable quote is exhausted. 

K a market maker's quote is decremented to zero 
and does not update its no„-a g en C y quote via AQR, tran s„ it 
a revised attributable quote to System 20, or have anoth 
roprietary attributaMe qTOte/Mder ^ h« 

will P l ace the marfcet Mter , s quote (bQth 

closed state for a short period of ti rae , e.g., thre e 
—s. At the end of that time period, if the Mrtat 
» ar has not on its own updated its quote or voluntarily 
withdrawn its quote fro, the market. System 20 will re£r I sn 
the market maker's quotation to 100 shares at the lowest " 
market maker bid and highest market maker offer currency 
being displayed in that security and reopen the marke 
maker's quotation. 

Locked/Crossed Markets 

Referring to FIG. 7, a lock/cross manager 26f is 

-rkets, can be virtually eliminated. Specifically, if a 
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Quoting Market Participant enters a quote 132 ru , 
lock or cross the market 13, the lo " " 
_ ■ the lock/cross manager 26f 

"HI not display the quote as a quote bnt • . 

1nnW 4uote, but instead the 

lock/cross manager 26f will format th. . 
^ ^ 1 the quote and trp^t -i +- 

5 as a marketaWe limit order 136 and enter the , 

order into the OCF 25 as a nnn reformatted 

as a non-direct t -i =»k-: i ■ ^ 

execution in time priority r n ^ ^ f ° r 

1V7 ^ P"onty. In a locked market situation 

137, the orders will be routed 138 to ^ „ Nation 

Participant ,s, ne Xt i„ queue wh wo ld L iTl 
' order W ill be executed ^ - 

^tes.orders. Fo r crossed marke/situati " 7 ° ^ 

crossing order wi n k« 

y uiuer win be entered 142 intn i-k~ 
routed to f ho the ostein and 

uted to the next Quoting Market Participants in 
and the order will h« "cipants m queue, 

ri , , bG SXecute d at the price of the ' 

^splayed quote that would have been crossed One fH 
lock/cross is cleared if f h n 6 
o-r is not complet ly L t ltr:;t et 

will reformat the remai er 'th T T^' """" 
to be di sp i aved 148 ^ * nd CaUSe U 

displayed 148 as a quote on behalf of *-v, 

Quoting Market Participants if , h 6ntering 

order no longer is lock ^ ^ *" d ^ 

xonger is locking/crossing, the lock/r™ 
26f will return th P rt ^ ^ock/cross manager 

dl -« -I ° rdSr and format ^ as a quote for 

display in System 20. 

1/1, f, 6XamPle ' market is «0 bid $20 

1/16 offer, bid si2e 1,000 by 1 000 off 

the inside bid Xf M MC atf ' ^ at 

' xr mc attempts to ent^r 

«» offer quote of 520 for 4 000 sh 

format Hue's quote as an h ^ ^ " " U1 

MMA is first Tn r ° Ute " t0 *» 
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orders in queue ahead Qf ^ 

MMCs order against MMA's q uote at «0 for 1,000 shares if 
the -rket participant on the bid 3tde is 

M» 15/16 and since there are 3,000 shares remaining in 
> MMCs order, the OCF will reform m . 

reformat the remaining portion of 

the order and display it as a quote (consistent with the 

Ii?^Tr terS) ' the " by eStabli = hi »9 « - inside of 
519 15/16 bid and $20 offer. 

As a second example, if MMC attempts to enter 
into the system an offer quote of S19 15/16 for 1,000 
shares when Mffi is at the best bid of $20 _ ^ 

^,at ™c, quote as an order, route it to MMfl , and execute 
«MCs order against MMs quote a «0, 1,000 shares, thus 
giving price improvement to MMCs order. 

If the market is locked or crossed at the 
opening, system 20 win attempt to clear out the locked 
and/or crossed quotes, and then will begin processing 
market and marketable limit orders that are in queue. 

"TP Exchange Participation 

National securities exchanges trading pursuant to 
grants of unlisted trading privilege ("UTP") can enter 

obUgated to execute, Liability Orders or may provide auto 
execution to incoming orders if they so choose 
Specifically, when a UTP Exchange is next in queue to 
receive a Liability Order, System 20 win deliver a non- 
directed order to the UTP Exchange. 
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Additionally, if . UTP Exchange „ lshes to access 
the best market, the UTP Exohange may enter a non _ d . rec 

' ° rdSr lnt ° °° F - ThS ° CF •«* the next 

market participant an order for delivery, not automatic 
5 execution, regardless of whether the Quoting Market 
, Participant participates in automatic execution. This is 
similar to the manner in which NASD market makers in the 

third market are acrp<?<!ow 

xe accessed and may access other market 

centers. UTP Exchanges will also he able to direct non- 
LiabiUty orders for negotiation to particular market 
makers. Finally , UTP Exchanges „ m only ^ ^ ^ 

attributable quotes, and will not be able t0 ut 

reserve size or AQR. 

15 ECN Participation 

ECNs will have the choice of taking order deliver 
participating in automatic execution. Regardless, ECHs 

entry and order delivery and win be able to 
•0 or d ers/ q uotes as attributable/non-attributable, have a 
reserve size, and be able to transmit multiple 
quotes/orders at multiple prices. 

Odd-Lot Processing 

5 26o • h Refe " in9 t0 FIG ' 8 ' a " ° dd 1M eXeCuti °" -nager 
2 - shown. The odd lot execution manager 26 g „ iU accept 
and execute orders l P « *k = „ 

oraers less than one normal unit of trading 

i.e., odd-lot orders or orders less than one round lot ' 
U-e., 100 shares for equities). The odd lot execution 
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-ager 2S 9 is , S ep ara te mechanlsm for pIQ ^ 
execute, these orders as distinct from ^ 

tra dlng . Odd lot execution manager 26g „ill detect 1M . 

hold 166 odd-lot orders in „ 

uu orders in a sep a rate file and 

automatical execute 1,0 such odd-lots against market 
«*r. 177 i„ round robin rotation whenever the odd-ll 
order oecon.es marketable, i.e., when the best price in the 
system moves to the price of the odd-lot li.it order o 
example, if a member enter* » „=,]. .. -tor 
10 into t„„ „ kSt ° rder for 50 sh «es 

into the system, odd lot execution manager 26g win 

mediately and automatically execute the order at the 
msrde price against the market maker that is first in 
rotation for execution of such orders, regardless of the 
.arket maker's guoted price. The odd lot execution m a nager 

Li: i? decrease the market 

Additionally, if a m i Xprl . 

mixed lot is entered into the system to 
ensure continuity of price nn™ *-k 

y ox price, once the round-lot portion is 
executed, the odd-lot portion „m k 

portion will be executed against thP 
next market maker in rotation a t ^ 
) price> rotation at the round-lot portion 



Small Capitalize Stocks 

and t h SySt6m 20 C ° Uld thS SXpanded S0 ^ SM system 

nd h agg ation montage au ^ 

3-11 Capitalize Stocks (SaallCp, . This would 
the need to have separate systems for those listed 
securities . 



Montage 
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Referring to FIG. 9, the system uses a composite 
montage 200. One component of th. • cora P°site 

the com P°site montage is thp 
current montage 204 that exists in ,k 

exists in the current NWII 

presentation. The currpnt- ™ - 

xie current montage 204 ha* -ir,^ +- 

5 display components On. Primary 
Wind K . P ° nentS - 0ne ^-Ponent 205 is the Market Minder 

Window, which allows market participants tn 

a ^4. • H aiL -Lcipants to monitor pricp 

I : nside bid/offer and iast - 

stocks and the Dynamlc Quot6 ^ 

pabular stock the inside bid and offer , the ^ ^ 
change ln price frM previQus cios ^ ale, 

volume, and the short sale arrow indicator . The ^ 
component is current quote montage 204 The c„ / 
montage 204 shows for a parti c , qU ° te 
for bid „ Particular stock two columns (one 

for b ld , one for .. k) , under „ hich is 

e c r entered market maker, ECN, and U T P Exchange , £ 
Particular stock and the corresponding guote .price and 

o«ers along „ lth the corresponding MMID in price/time 

- -°i ty i S :r:: 9 t ly ' the — - - - 

b r:LI -st m time appears fircf ^ 

«Fpcdxs xirst m the montaap the 

-rket participant at the .est bid (or the next fa ^ * 

Market makers are required to submit a two sided 
proprietary quote and pom* <-k . 
25 may submit a Participate in System 20 

may submit a one or two sided quote UTP Fvr-h* 
have an ir^ * Exchanges that 

nave an interface with SvstPm ?n = 

Plan to « k ■ +. required under the UTP 

f-i-an to submit to SvstPm ?n = +. • , 

Y tSm 20 9 two Slc, ed quote, which 

;: h : exchan?e — — - - st OC k 

-sue. Whl le a market makefs quoted price and size is 
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attributed to the market maker by the corresponding MMID, 
this may not represent the market maker's best price if the 
market maker has placed a better priced order into an ECN 
that complies with the Display Alternative Rule. 
5 Accordingly, a market maker may be displaying in the 
current quote montage a proprietary bid of $20 when the 
market is $20 1/8 to 20 tt, but the market maker may be 
displaying in a qualifying ECN a bid of $20 1/16. The $20 
1/16 quote may only be seen by subscribers of the ECN in 
3 which the market maker has placed the order and is not 

visible to the system 20 or market participants unless and 
until $20 1/16 becomes the best bid in the ECN. 

Montage With Enhanced Display of Trading Interest 

Still referring to FIG. 9, as mentioned above the 
quote/order collector facility 20 operates with a composite 
montage that is sent to participant workstations as a 
graphical user interface. The composite montage 200 
includes the current quote montage 204 and aggregate 
montage 202. The aggregation montage 202 displays a 
predetermined number of price levels, e.g., the three best 
Price levels 202a-202c on both the bid and offer side of 
the market. Each price level 202a-202c generally is 
dynamically updated and provides a display of the aggregate 
S1 ze of "displayed" trading interest ("attributable" and 
-non-attributable," as explained above) at each price level 
for both sides of the market e.g., 205, 207. 

Referring back to FIG. 1A, the entry format 80 
for quotes/orders includes a quote size field 182 and a 
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reserve size field 184 . Ouoting Marfcet Participants „ m 
be abie to designate a quote/order as "attributable" or "non- 
attributable," by an entry in field 186. Both attributable 
and non-attributable orders are considered "displayable 
■ orders" since they are displayed to the system 20 and have 
the potential for being viewed by market participants. !f 
a quote/order is "attributable," the price and size of the 
order will be displayed next to the Quoting Market 
Participant's MMID in the current quote montage (assuming 
this is the Quoting Market Participant's best priced 
attributable quote/order,, and will also be displayed in 
the aggregate montage as part of the aggregate trading 
interest when the price of the quote/order is within the 
best three price levels. 

Alternatively, if a Quoting Market Participant 

designates an order/quote as "non-attributable," it win be 

displayed in the aggregate montage as part of the aggregate 

trading interest when the price of the quote/order is 

within the best three price levels, but win not be 

displayed in the current quote montage next to the Quoting 

Market Participant's MMID. The non-attributable order/quote 
of the quoting ^ partlcipant um ^ ^^^^^ ^ 

qU ° te lf " is in the best non-attributable 
quote/order on that side of the market. 

Thus, Quoting Market Participants can display 
trading interest to the market anonymously, without 
attribution to its MM!D, and still be in compliance with 
SEC Rules. Specifically, market makers will be required to 
publish in the current quote montage a two sided quote that 



-29- 



WO 01/22332 

PCT/US00/26148 

is attributed to it by „„. system 20 shouW ^ ^ 
Display Alternative requirements. That is, if . market 
mater displays in the aggregate montage a non-attributable 
proprietary or agency interest that is priced better that 
its attributable q uote/order in current quote montage, this 
would be consistent with SEC Rules because the better 
prrced non-attributable quote/order will be displayed in 
System 20 once it is at the beat bid/best offer or two 

price levels away. Additional l <-k~ 

x ^uu±i:iona±iy, the prices in the 

•0 aggregate montage will be accessible through traditional 
execution systems, thus providing equivalent access to the 
quote. 

If a market maker were to place an order into a 
qualifying ECN, that order would not be displayed in System 
20 until it was at the top of the ECN's file. I„ system 20 
however, the market maker's order in the aggregate montage ' 
wrll be displayed when it . is within the best three price 
levels on either side of the market. Thus, the aggregate 
montage reduces fragmentation and increases transparency in 
•0 that orders that might not be displayed to the market 

because they are in an ECN and not at the top of the Ecu's 
book, may now be displayed in System 20. Additionally 
system 20 will display in the current quote montage only 
one MM ID (two sided) and one Agency MMID (one or two sided) 
for each market maker, and one MMID per ECN. Thus it 
would be consistent for a market maker to send system 20 a 
non-attributable proprietary or agency quote/order that is 
priced better than its attributable quote in the current 
quote montage. It would also be consistent for a market 
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maker that receives a li m it order, which i s priced better 
than the market maker's attributable quote in the aggregate 
montage, to designate that limit order as non-attributable 
and display it only in the aggregate montage without 
updating its quote in the current quote montage) . This 
arrangement and treatment of the order must be consistent 
with the market maker's best execution obligations and 
understanding with the customer. 

A Quoting Market Participant may indicate that a 
quote/order has reserve size. Reserve size will apply to a 
market maker's proprietary as well as Agency Quot e, and the 
market maker must be displaying (either as attributable or 
non-attributable) 1,000 shares. Reserve size will 
replenish displayed size (attributable only or non- 
attributable) by at least 1,000 shares (or a default 
amount) once displayed size is decremented to zero 
Reserve size along with displayed (both attributable and 
non-attributable) size, will be accessible through system 
20. Reserve size, however, will not be displayed in either 
the aggregate montage or the current quote montage. As 
described above, system 20 will access reserve size after 
all displayed size is exhausted. 

The current quote montage 204 also includes a 
special MMID (here referred to as "SIZE") that represents 
the aggregate size of all non-attributable quotes/orders at 
the best bid/best offer displayed in the current quote 
montage 204 along with the other MMXDs for the Quoting 
Market Participants displaying attributable size at the 
inside. There is one "SIZE" MMID for the bid and offer side 
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of the market. The aggregate size of the best bid/best 
offer displayed in the aggregate montage win eq u al the sum 
of the SIZE MMID displayed and the individual sizes of the 
_ «M!Ds at the best bid/best offer displayed in the current 
» quote montage. The "SIZE- miD is provided tQ prope 

calculate and disseminate the System 20 best bid and best 
offer (-BBO-) along with the accompanying market center, 
e.g., for a national quotation service. 

System 20 provides a "Summary Scan" function as 
Part of the aggregate montage. The Summary Scan function 
» a query function that can provide information at the 
total displayable si 2e (attributable and non-attributable, 
for an levels below the three displayable price levels in 
the aggregate montage. The Summary Scan anonymously 
displays interest (attributable and non-attributable, at 
each price level on both sides o, the market, but is not 
dynamically updated. 

The current quote montage represents all trading 
merest that a Quoting Market Participant wishes to 
attribute tc its mzo. This section may be viewed as a way 
for Quoting Market Participants to advertise their trading 
interests, which may be at the inside market or one or more 
treks away. The current guote montage 204 will be useful 
for market participants who wish to trade a block or large 
«» at a price that is one or more ticks away from the 
market. The aggregate montage will allow Quoting Market 

Participants to display size to ,h» m . i t 

F y ze to tne market anonymously, 

"hich minimizes certain risks that a market participant 
encounters when large size is attributable to its MMID. By 
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allowing for the anonym display of size to the market 
and by providing a facility that is SEC Order HandHng Rule 
complrant, the aggregate montage „m encourage Quoting 
Harket Participants to show greater size, which win 
increase transparency, rinally, reserve size benefits the 

7T\ b l aU ° Win9 P "" Ci — - Provide to system 

20 back book trading interest, but not the market in 
general. This faature „ m 

impact of displaying very large size, „ hile enhancing 
Hq»*Uty since reserve size „m be electronically 

accessible. 

The system 20 can use -point-and-click" window- 
type technology so that market participants can enter 
marketable orders by simply clicking Qn quotes ^ 

1j window 200. For M^mro^ 

200 can be a control button so that a simple click on the 
control, e.g, the total shares displayed 205a ,FI G . 4) can 
activate an execution. The click with a mouse or the Uke 

at the inside bid in the ton-h a if ^ ^.u 

ne t0p half of the window 200 could 
enter a "default" order priced at the displayed price for 
the displayed shares. The system 20 would allow a trader 
to set a -default" number o, shares, e.g., 10 00 shares. For 
example, whenever trader clicked on the aggregate shares 
displayed at the inside bid the trader's system 12 would 
generate an order for 1,000 shares at the inside price m 

addition, a "riaht-<-l -i r-v« ^ 4-u 

right click on the aggregate display would 

permit a trader to customi ?p ^ 

customize the order at the point of 

entry. 
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Other Embodiment- g 
It is to be understood that while the invention 
has been described in conjunction with the detailed 
description thereof, the foregoing description is intended 
to illustrate and not limit the scope of the invention, 
which is defined by the scope of the appended claims 
Other aspects, advantages, and modifications are within the 
scope of the following claims. 

What is claimed is: 
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CLAIMS 

1. A method of handling quotes in an electronic 

market that, if entered, would lock or cross other quotes 
in the market comprises: 

formatting the quote as a marketable liability 
order and routing the order to a market participant whose 
quote was locked or crossed. 

2- The method of claim 1 further comprising 
detecting if a market participant enters an order which 
will lock across the market. 

3- The method of claim 1 further comprising 
determining if the order locks the market and, if the order 
locks the market, routing further comprises: 

routing the formatted order to the market 
participant next in time whose quote would be 
locked if the quote is entered in the system. 

4- The method of claim 3 further comprising; 
executing the formatted order against the quote 

at the side of the market that would have been locked. 

5- The method of claim 1 further comprising 
determining if the order crosses the market and, if the 
order crosses the market, routing further comprises: 
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routing the formatted order to the market 
participant next in time whose quote would be 
crossed if the quote is entered in the syste 



:em. 



6- The method of claim 3 further comprising 
executing the formatted order against the quote at the side 
of the market that would have been crossed. 

7- The method of claim 1 further comprising: 
determining if the formatted order was filled by 

execution against the locked or crossed quote. 

8- The method of claim 7 wherein if the order was 
not filled, the method further comprises: 

reformatting the order as a displayable quote on 
the side of the market of the order. 

9- The method of claim 1 wherein formatting the 
quote, formats the quote as a marketable limit order that 
is entered into the execution system as the marketable 
liability order. 

10. The method of claim 1 further comprising: 

determining whether quotes, if entered in the 
electronic market at the opening of the market, would lock 
or cross other quotes in the market; and 
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clearing out from the market the quotes that 
locked or crossed the market before processing orders and 
quotes at the opening of the market. 

11- A system for handling quotes in an electronic 

market comprises: 

a lock/cross quote detector which determines 
whether a quote which is entered into the market system 
would lock or cross other quotes in the market system; 

a quote formatter that receives quotes that, if 
entered, would lock or cross the market and reformats the 
quotes as marketable liability orders; 

a routing process that routes reformatted quotes 
as marketable liability orders to a market participant 
whose quote was locked or crossed. 



20 



12- The system of claim 11 wherein the routing 

process routes the formatted order to the market 
participant next in time whose quote would be crossed if 
the quote is entered into the system. 



13. The system of claim 11 wherein the routing 
process routes the formatted order to the market 
participant next in time whose quote would be locked if the 

25 quote is entered into the system. 

14. The system of claim 11 further comprising an 
execution process that executes the formatted order against 
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the quote at the side, of the market that would have been 
locked or crossed. 

15. The system of claim 11 further comprising: 

a process to determine if the formatted quote was 
filled by execution against the locked or crossed quote. 

16. The system of claim 15 wherein if the reformatted 
order was not filled, the determining process, reformats 
the order as a displayable quote on the side of the market 
of the order. 
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